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Claim Rejections - 35 USC §112 

I. Claims 1-19 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for electrochemical plating methods, does not 
reasonably provide enablement for electroless plating methods. The specification does 
not enable any person skilled in the art to which it pertains, or with which it is most 
nearly connected, to carry out the invention the invention commensurate in scope with 
these claims. 

The specification discloses electroplating solutions. The electroplating solutions 
are used in an electroplating system as shown in Fig. 1 (specification, page 5, f [0015]). 
Thus, it appears that the methods of claims 1-19 are electrochemical plating methods, 
and not electroless plating methods, unless proven otherwise. 

II. Claims 1-2, 5-7, 10-12, 15-18 and 29-30 are rejected under 35 U.S.C. 1 12, first 
paragraph, because the specification, while being enabling for electroplating copper , 
does not reasonably provide enablement for electroplating gold . The specification does 
not enable any person skilled in the art to which it pertains, or with which it is most 
nearly connected, to carry out the invention commensurate in scope with these claims. 

The specification discloses copper plating solutions (page 6, i [0017]) and 
discloses that the electroplating solution may further include one or more additives. The 
additives are known in the art (page 6, f [0017]). Thus, it appears that the plating 
solution in claims 1-3, 5-7, 10-12, 15-18 and 29-30 are copper plating solutions and that 
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the additives are from the copper electroplating art, unless proven otherwise. 

Furthermore, could one use the same additives used in a gold electroplating bath 
in a copper electroplating bath? 

III. Claims 1-28 and 37 are rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 
Claim 1 

lines 1-5, the preamble of the claim recites "A method of plating copper on a 
substrate". However, the body of the claim does not recite any copper being plated onto 
a substrate. Thus, the body of the claim is inconsistent with its preamble. 

Claim 8 

line 9, "the metal" lacks antecedent basis. 
Claim 11 

line 9, the word "plating" should be amended to the word -- electroplating - 
because there is an anode in the plating solution and there is no electrical bias 
positively applied in the method. 

line 9, it appears that the "metal ions" are the same as those recited in claim 11, 
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line 4. However, it is unclear if they are. If they are, then it is suggested that the word 
the be inserted after the word "plating". 



Claim 20 

line 4, it appears that "a substrate" is the same as that recited in claim 20, line 2. 
However, it is unclear if it is. 



Claim 37 

lines 1-2, it appears that "a copper sulfate solution" is further limiting the plating 
solution recited in claim 35, line 3; and the "copper ions" are further limiting the copper 
source recited in claim 35, line 3. However, it is unclear if they are. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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Methods 

I. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Feldstein 
(US Patent No. 4,282,271). 

Feldstein teaches a method of plating copper on a substrate, comprising the step 

of: 

adding an anti-oxidant (col. 4, lines 29-46) to a plating solution (= a colloid of a 
non-precious metal) [col. 4, line 64 to col. 5, line 2] in an amount effective to reduce 
degradation of organic additives in the plating solution (= 0.1 M sucrose, col. 7, solution 
4; and 12 g/l sodium lignosulfonate, col. 1 1 , line 40), 

wherein the anti-oxidant is hydroquinone (col. 4, lines 29-46). 

The plating solution is configured to support copper plating (col. 4, lines 64-67). 

The plating solution includes copper ions in a concentration of between about 5 
g/l and about 100 g/l (= 15 g/l) [col. 5, lines 36-43]. 

II. Claims 11 and 13-14 are rejected under 35 U.S.C. 102(b) as being anticipated 
by EP 402,896. 

The EP reference teaches a method for plating metal on a substrate comprising 
the step of: 

(a) disposing the substrate (= Hull cell panels) [page 3, Example 1] and an anode 
(page 3, line 1) in a plating solution, the plating solution comprising: 

(i) metal ions (= copper sulfate) [page 7, line 6]; 

(ii) an organic additive configured to enhance one or more plating 
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characteristics (= grain refiner) [page 2, lines 31-35]; and 

(iii) an anti-oxidant (= transition metal) in an amount effective to reduce 
degradation of the organic additive (page 2, lines 29-30); and 

(b) plating metal ions from the plating solution onto the substrate (= bright Hull 
Hull panels were produced) [page 3, Example 1]. 

The metal ions comprise copper (= copper sulfate) [page 7, line 6]. 

The metal ions comprise copper in a concentration between about 5 g/l and 
about 100 g/l (= 80 g/l copper sulfate) [page 7, line 6]. 

The metal ions comprise copper in a concentration between about 5 g/l and 
about 100 g/l (= 80 g/l copper sulfate) [page 7, line 6]. 

III. Claims 1 and 3-4 are rejected under 35 U.S.C. 102(e) as being anticipated by 

Naol et al. (US Patent Application Publication No. 2003/0059634). 

Naoi teaches a method for plating copper on a substrate, comprising the step of: 
adding an anti-oxidant (= sodium stannate) to a plating solution in an amount (= 

15 g/l) effective to reduce degradation of organic additives in the plating solution, the 

anti-oxidant is sodium stannate (page 23, Example 21 ). 

The plating solution is configure to support copper plating (page 23, 1 [0361] to 

[0362]). 

The plating solution includes copper ions in a concentration of between about 5 
g/l and about 100 g/l (= 15 g/l copper cyanide) [page 10, si [0361]]. 
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IV. Claims 1 1 and 13-15 are rejected under 35 U.S.C. 1 02(e) as being anticipated 
by Naoi et al. (US Patent Application Publication No. 2003/0059634). 

Naoi teaches a method for plating metal on a substrate, comprising the steps of: 

(a) disposing the substrate (= a base article of a watchband) and an anode (page 
3, line 1) in a plating solution, the plating solution comprising: 

(i) metal ions (= copper cyanide); 

(ii) an organic additive configured to enhance one or more plating 
characteristics (= brightener); and 

(iii) an anti-oxidant (= sodium stannate) in an amount effective to reduce 
degradation of the organic additive (page 23, Example 21 ); and 

(b) plating metal ions from the plating solution onto the substrate (page 23, SI 
[0363]). 

The metal ions comprise copper (= copper cyanide) [page 23, si [0361]]. 
The metal ions comprise copper in a concentration between about 5 g/l and 
about 100 g/l (= 15 g/l copper cyanide) [page 23, SI [0361]]. 

Composition 

V. Claims 20-22 and 28 are rejected under 35 U.S.C. 1 02(b) as being anticipated 
by EP 402,896. 

The EP reference teaches a plating solution for an electrochemical plating 
system comprising: 
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(a) a liquid solution containing copper ions to be plated on a substrate; 

(b) an organic additive configured to facilitate a plating characteristic of the 
copper ions onto a substrate (= grain refiner) [page 2, lines 31-35]; and 

(c) an anti-oxidant (= transition metal) in an amount sufficient to reduce the 
degradation of the organic additive (page 2, lines 29-30) in the plating solution. 

The liquid solution comprises copper sulfate (page 7, line 6). 
The copper ions are at a concentration between about 5 g/l and about 100 g/l (= 
80 g/l copper sulfate) [page 7, line 6]. 

The plating solution further comprises chloride ions (= hydrochloric acid) [page 7, 

line 8]. 

The organic plating additive comprises an accelerator (= brightener = grain 
refiner) [page 2, lines 31 -35]. 

The plating solution further comprises an acid (=110 ml/I sulfuric acid) [page 7, 

line 7]. 

VI. Claims 20, 22, 25 and 28 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Naoi et al. (US Patent Application Publication No. 2003/0059634). 

Naoi teaches a plating solution for an electrochemical plating system, 
comprising: 

(a) a liquid solution containing copper ions (= copper cyanide) to be plated on a 
substrate; 
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(b) an organic additive (= brightener) configured to facilitate a plating 
characteristic of the copper ions onto a substrate; and 

(c) an anti-oxidant (= sodium stannate) in an amount sufficient to reduce the 
degradation of the organic additive in the plating solution (page 23, Example 21). 

The copper ions are at a concentration between about 5 g/l and about 100 g/l (= 
15 g/l copper cyanide) [page 23, SI [0361]]. 

The anti-oxidant is sodium stannate (page 23, si [0361]). 

The organic plating additive is an accelerator (= brightener) (SI [0361]). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Method 

I. Claims 2-4, 7 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Feldstein (US Patent No. 4,282,271) as applied to claim 1 above. 
Feldstein is as applied above and incorporated herein. 

Feldstein does not teach wherein a concentration of the anti-oxidant is between 
about 500 ppm and about 5000 ppm; wherein the amount of anti-oxidant added into the 
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plating solution per unit time is calculated to correspond to an amount of organic 
additives degrading on the plating solution per unit time; and disposing of the entire 
plating solution after a period of time and replacing the plating solution. 

However, the invention as a whole would have been obvious to one having 
ordinary skill in the art at the time the invention was made because one skilled in the art 
would have been motivated to have modified the method of Feldstein with wherein a 
concentration of the anti-oxidant is between about 500 ppm and about 5000 ppm 
because the concentration of the anti-oxidant is a result-effective variable and one 
skilled in the art has the skill to calculate the concentration that would determine the 
success of the desired reaction to occur, i.e., the anti-oxidizing reaction/absent 
evidence to the contrary. MPEP § 2141.03 and § 2144.05(b). 

As to wherein the amount of anti-oxidant added into the plating solution per unit 
time is calculated to correspond to an amount of organic additives degrading on the 
plating solution per unit time, it is well within the skill of the artisan to replenish the 
amount of anti-oxidant in the solution that is depleted in the plating process. This would 
have kept the bath at an optimum performance level during the plating. 

As to disposing of the entire plating solution after a period of time and replacing 
the plating solution, it is well within the skill of the artisan to discard the used plating 
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solution and replace it with a new one. It appears that a plating solution would have a 
certain lifetime, and after that, it would need to have been replaced. 

II. Claim 12 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over EP 
.402,896 as applied to claims 1 1 and 13-14 above. 

The EP reference is as applied above and incorporated herein. 

The EP reference does not teach disposing of the entire plating solution after a 
period of time and replacing the plating solution. 

However, the invention as a whole would have been obvious to one having 
ordinary skill in the art at the time the invention was made because one skilled in the art 
would have been motivated to have modified the method of the EP reference by 
disposing of the entire plating solution after a period of time and replacing the plating 
solution because it is well within the skill of the artisan to discard the used plating 
solution and replace it with a new one. It appears that a plating solution would have a 
certain lifetime, and after that, it would need to have been replaced. 

III. Claims 7 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Naoi et al. (US Patent Application Publication No. 2003/0059634) as applied to claims 1 
and 3-4 above. 
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Naoi is as applied above and incorporated herein. 

Naoi does not teach wherein the amount of anti-oxidant added into the plating 
solution per unit time is calculated to correspond to an amount of organic additives 
degrading on the plating solution per unit time; and disposing of the entire plating 
solution after a period of time and replacing the plating solution. 

However, the invention as a whole would have been obvious to one having 
ordinary skill in the art at the time the invention was made because one skilled in the art 
would have been motivated to have modified the method of Naoi with wherein the 
amount of anti-oxidant added into the plating solution per unit time is calculated to 
correspond to an amount of organic additives degrading on the plating solution per unit 
time because it is well within the skill of the artisan to replenish the amount of anti- 
oxidant in the solution that is depleted in the plating process. This would have kept the 
bath at an optimum performance level during the plating. 

As "to disposing of the entire plating solution after a period of time and replacing 
the plating solution, it is well within the skill of the artisan to discard the used plating 
solution and replace it with a new one. It appears that a plating solution would have a 
certain lifetime, and after that, it would need to have been replaced. 
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IV. Claims 12 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Naoi et al. (US Patent Application Publication No. 2003/0059634) as applied to 
claims 11 and 13-15 above. 

Naoi is as applied above and incorporated herein. 

Naoi does not teach disposing of the entire plating solution after a period of time 
and replacing the plating solution; and wherein the anti-oxidant is sodium stannate at a 
concentration of between about 500 ppm and about 5000 ppm. 

However, the invention as a whole would have been obvious to one having 
ordinary skill in the art at the time the invention was made because one skilled in the art 
would have been motivated to have modified the method of Naoi by disposing of the 
entire plating solution after a period of time and replacing the plating solution because it 
is well within the skill of the artisan to discard the used plating solution and replace it 
with a new one. It appears that a plating solution would have a certain lifetime, and after 
that, it would need to have been replaced. 

As to wherein the anti-oxidant is sodium stannate at a concentration of between 
about 500 ppm and about 5000 ppm, the concentration of the anti-oxidant is a result- 
effective variable and one skilled in the art has the skill to calculate the concentration 
that would determine the success of the desired reaction to occur, i.e., the anti-oxidizing 
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reaction, absent evidence to the contrary. MPEP § 2141 .03 and § 2144.05(b). 

V. Claims 29-32 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Naoi etal. (US Patent Application Publication No. 2003/0059634). 

Naoi teaches a method for reducing degraded organic plating additives in an 
electrochemical plating solution, comprising the step of: 

adding sodium stannate to the electrochemical plating solution, the solution 
added in an amount (page 23, SI [0361]). 

The electrochemical plating solution is configure to support copper plating (page 
23, 1 [0361] to [0362]). 

The electrochemical plating solution includes copper ions in a concentration of 
between about 5 g/l and about 100 g/l (= 15 g/l copper cyanide) [page 10, i [0361]]. 

Naoi does not teach wherein the concentration of sodium stannate is between 
about 500 ppm and about 5000 ppm; and wherein the sodium stannate is added in an 
amount corresponding to a time varying amount of degraded organic plating additives 
generated in the electrochemical plating solution. 

However, the invention as a whole would have been obvious to one having 
ordinary skill in the art at the time the invention was made because one skilled in the art 
would have been motivated to have modified the method of Naoi with wherein the 
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concentration of sodium stannate is between about 500 ppm and about 5000 ppm 
because the concentration of the sodium stannate is a result-effective variable and one 
skilled in the art has the skill to calculate the concentration that would determine the 
success of the desired reaction to occur, i.e., the anti-oxidizing reaction, absent 
evidence to the contrary. MPEP § 2141.03 and § 2144.05(b). 

As to wherein the sodium stannate is added in an amount corresponding to a 
time varying amount of degraded organic plating additives generated in the 
electrochemical plating solution, it is well within the skill of the artisan to replenish the 
amount of sodium stannate in the solution that is depleted in the plating process. This 
would have kept the bath at an optimum performance level during the plating. 

VI. Claims 35-36 and 40 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Naoi et al. (US Patent Application Publication No. 2003/0059634). 

Naoi teaches a method for plating copper in an electrochemical plating system, 
comprising the step of: 

contacting a substrate having an electrical bias applied thereto with a plating 
solution, 

wherein the plating solution comprises: 

(a) a copper source (= copper cyanide); 

(b) an organic additive (= brightener); and 
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(c) an anti-oxidant of sodium stannate (page 23, Example 21). 
The plating solution includes copper ions wherein the copper ions are in a 
concentration of between about 5 g/l and about 100 g/l (= 15 g/l copper cyanide) [page 
23, 1 [0361])]. 

Naoi does not teach wherein the concentration of sodium stannate is between 
about 500 ppm and about 5000 ppm; wherein the copper ions are supplied by a copper 
sulfate solution; and wherein the amount of anti-oxidant added into the plating solution 
per unit time is calculated to correspond to an amount of organic additives degrading on 
the plating solution per unit time. 

However, the invention as a whole would have been obvious to one having 
ordinary skill in the art at the time the invention was made because one skilled in the art 
would have been motivated to have modified the method of Naoi with wherein the 
concentration of sodium stannate is between about 500 ppm and about 5000 ppm 
because the concentration of the anti-oxidant is a result-effective variable and one 
skilled in the art has the skill to calculate the concentration that would determine the 
success of the desired reaction to occur, i.e., the anti-oxidizing reaction, absent 
evidence to the contrary. MPEP § 2141.03 and § 2144.05(b). 

As to wherein the copper ions are supplied by a copper sulfate solution, copper 
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sulfate is a conventional copper ion source. Substitution of the copper cyanide disclosed 
by Naoi with copper sulfate would have been functionally equivalent, absent evidence to 
the contrary. 

As to wherein the amount of anti-oxidant added into the plating solution per unit 
time is calculated to correspond to an amount of organic additives degrading on the 
plating solution per unit time, it is well within the skill of the artisan to replenish the 
amount of anti-oxidant in the solution that is depleted in the plating process. This would 
have kept the bath at an optimum performance level during the plating. 

Composition 

VII. Claims 23 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over EP 402,896 as applied to claims 20-22 and 28 above. 

The EP reference is as applied above and incorporated herein. 

The EP reference does not teach wherein the chloride ions are at a concentration 
of between about 10 ppm and about 200 ppm; and wherein the acid is at a 
concentration of between about 5 g/l and about 200 g/l. 

However, the invention as a whole would have been obvious to one having 
ordinary skill in the art at the time the invention was made because one skilled in the art 
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would have been motivated to have modified the plating solution of the EP reference 
with wherein the chloride ions are at a concentration of between about 10 ppm and 
about 200 ppm because the chloride ions concentration is a result-effective variable and 
one skilled in the art has the skill to calculate the concentration that would determine the 
success of the desired reaction to occur, e.g., the interaction with the brightener to 
produce bright, ductile copper deposits, absent evidence to the contrary. MPEP § 
21 41 .03 and §21 44.05(b). 

As to wherein the acid is at a concentration of between about 5 g/l and about 200 
g/l, the acid concentration is a result-effective variable and one skilled in the art has the 
skill to calculate the concentration that would determine the success of the desired 
reaction to occur, e.g., absent evidence to the contrary. MPEP § 2141.03 and § 
2144.05(b). 

The EP reference teaches 110 ml/I of sulfuric acid (page 7, line 7). 

VIII. Claims 21 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Naoi et al. (US Patent Application Publication No. 2003/0059634) as applied to 
claims 20, 22, 25 and 28 above. 

Naoi is as applied above and incorporated herein. 

Naoi does not teach wherein the liquid solution comprises copper sulfate; and 
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wherein the anti-oxidant is at a concentration of between about 500 ppm and about 
5000 ppm. 

However, the invention as a whole would have been obvious to one having 
ordinary skill in the art at the time the invention was made because one skilled in the art 
would have been motivated to have modified the plating solution of Naoi with wherein 
the liquid solution comprises copper sulfate because copper sulfate is a conventional 
copper ion source. Substitution of the copper cyanide disclosed by Naoi with copper 
sulfate would have been functionally equivalent, absent evidence to the contrary. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Edna Wong whose telephone number is (703) SOS- 
SSI 8. The examiner can normally be reached on Mon-Fri 7:30 am to 5:00 pm, alt. 
Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (703) 308-3322. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 872-9310 
for regular communications and (703) 873-931 1. for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
1495. 
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